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OBB Plan outlines: 
Portable Sensors from Suborbital Platforms 

 

 Imagery with spatial 
resolution of meters or less  

 Fine-scale features along 
coastal margins, including 
river plumes, flooded land 
regions, and seafloor 
features 

 Hazardous and episodic 
events require repeat 
sampling on the order of 
hours and not days or weeks 

 Water quality of Inland waters 
and coastal estuaries 

 

 

A dense algal bloom 

or red tide in 

Monterey Bay 

measured from C) 

SeaWiFS satellite 

imagery at 1 km 

resolution and D) 

AVIRIS airborne 

imager at 30 m 

resolution  

 

D C 

31 May 1999 A B Seagrass Leaf Area 

Index (LAI) and B) 

shallow water 

bathymetry 0-6 m 

estimated from the 

PHILLS sensor at Lee 

Stocking Island, 

Bahamas.   

 



4. Portable Sensors on Suborbital 

Platforms  



NASA Hazards Lack Ocean 

Component 

 



NASA Hazards Continued 

 



NASA RFP Feb. 2008 



 



PRISM Sensor 

 UV-NIR sensor  

 350-1050 nm 

 Approx. 3 nm spectral 

resolution 

 Up to 30 cm spatial resolution 

 Two-channel SWIR radiometer 



PRISM Validation 

 Two science flights of 

NASA’s new PRISM 

sensor 

 Portable Remote 

Imaging Spectrometer 

 July 17-28 2012 

 diverse coastal targets 

 Elkhorn Slough/M Bay 

CA 

 January 13-19, 2014 

 Greater Florida Bay 

  

 

Photo by Eric 

Heupel 

 



 Mouroulis et al. 2014 

 Appl. Optics Vol 53. p. 

1363-1380 

 

 



PRISM Engineering and 

Calibration 

Mouroulis et al. 2014 

 



Sample Spectrum After 7-nm Smoothing, Sunglint + Cloud  Removal – Green Water 

(the center pixel of the red box in the left image)  Bo-Cai Gao 
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Dierssen, H.M. 2013.  Overview of hyperspectral remote sensing.  Proceedings of SPIE 

Imaging Spectrometry XVIII. San Diego, CA September, 2013. 8870-21. p. 1-7. 



http://prism.jpl.nasa.gov/ 





BLUE Carbon 

bluecarbonblog 

rich organic soil 

layer   
when disturbed 

releases centuries 

of accumulated 

carbon 



Field Experiments in January 

2014 
Seagrass Wrack Experiments 

1) Wrack fallout rates 

2) Wrack spectral reflectance 

3) Nutrient production 

4) CDOM production 

5) Cage debris production 

6) Bin debris production 

7) Seagrass 
density/buoyancy 

8) Percent Cover Surface 
Wrack 

9) Surface buoy drifter 

   

 PRISM Overflights In-water Validation 

 Instrumentation: Rrs ASD, IOP cage, LISST 

 Bottles: Filtering for HPLC and TSM 

   

 

 

 

Coastal Habitat Validation 

1) Seagrass Benthic Reflectance 

canopy reflectance 

canopy height 

shoot density 

leaf collection  

leaf area and width 

GPS location 

 2) Mangrove validation 

Individual leaf reflectance 

Canopy level reflectance 

GPS of Species and  Locations 

  



 Deployed drifter 

buoys through 

NOAA NEFSC 

program 

 James Manning 

 

 Cheap and effective 

GPS technology 

 http://www.nefsc.no

aa.gov/drifter/ 

 

 

 



 





Atmospheric Correction is 

conducted independent of 

validation data 

Improvement in the knowledge of the fine-scale solar spectrum and 

atmospheric lines is needed to support the 3 nm sampling of PRISM 



CONCLUSIONS 

 PRISM data available in a variety of habitats 
 Independent atmospheric correction 

 2 week turnaround 

 

 Future NASA Assets to address questions related to:  
 Assess Blue Carbon Stores 

 Episodic export events 

 Hazards 

 

 My future vision is a fleet of drones (UAVs) with 
portable imagers, ocean lidars 
 coupled to in water sensors and biogeochemical climate 

models 


